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ABSTRACT : PROBLEM TO BE SOLVED: To provide a coding/decoding device excellent in all of a 
wide band, a low distortion rate and a high dynamic range even in the case of a low bit 
rate as compared with a conventional value. 

SOLUTION: At the time of coding, a quantized error obtained by requantizing a small level 
by a non-uniform quantizer 120 having high resolution and a reverse quantizer 130 having 
reverse characteristics is added to an input signal through a.shaping filter (feedback circuit 
150) and an output is extracted from the quantizer 120, and at the time of decoding, an 
input signal is outputted through the reverse quantizer 130, so that the reverse quantizer 
130 is shared by coding and decoding. Thus a wide band, a low distortion rate and a high 
dynamic range can be attained by the synergism of the high resolution of non- equal 
quantization and the SN rate improvement of noise shaping. 
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1= V < i^-^L-r -5. ^ ^ ^^{a -t I. ii^jg 1 

5ftll5i2«C0?J-^fg-^^g. (L, MfeJ:r/n«2ia± 

•y hT om<7)TC[7-'-^'D 0 1 X-m^^tlh L h' y h 

Oitlt^^-^SrA^jL. mtimmy'-^pQocoyyuyy 
x€•ff8ILT^#A>/^^,ff^iigEx-J5'Ql Buieff^ 

^■TfffilfJ^T-:? C 1 1 . frieTfiix-:? D 0 5:5tL«> 
Tttl. J: 3 L-tiRSx-^ D 1 fc TiSfiK-r t'-y h 

Ll = i nt (LO/n) 
F1=L0 mod n 

mf- Q 1 , miejEisai^f-'- ^ q i cois^s- 



-tJ'D 1 (C j:o-cm^-ri.ff^7-'-^'S:A:'3 BtfiSiE 
yyuyyx^n miZ^ L , HUiec OfitcJE 

^' -t & ^te t' y h T 0 ^ f'tSD L , ^ 1 1= ^ frieffiiax- 
rj-D 1 ^ma-f&w^^m . wsiimi^mt^hmmT 

-rJ'QO. ^^f-y hT0fcJ:r/<SiS:x-^'D0 5-Mi^» 

tb tTf*:^f-'-^ $rai:^3-r&is*js 5ie«<7)i^-^m#^ 

i:. T'O/C'L, HUie)ig!T-:^'Q0«7>'l'>'^XS:L 

SlfiJ^r-^'C 1 *>4>^*^i,*j5fe$rF 1 , n S:2tLt<7) 

L0=L1 *n+Fl 
DO = D 1 

•im^^th^&'iF-im^imLxmmT^mirmss. 
L, mBmAT^tm^zx:n•t^iE^tmim&'F■imcr> 

immim{z)?:-^-rmm\simi-fd-xx^imi,z-^ 
ss.L^^i]iij^m^tmmi,z^ mim&T'(tU(otii:hm 
^^^^m^tii:fj tixTR^m-txd mfULfzm-^m i 

im^mi 0 ] m^mz^ s.^f-mmirAtiizmm-t 
^tmnznx uzm^m i ^ l 8<?)v>-rix*>tAi:otc 

[000 1] 
(0002) 

iS-^(,zX?> WMcr,%iSm±i)^m < fi^hilX mt 

z, 1 6t:-yhcom.mvf^X'miLx\^t. z<7)if^x' 

W2 2. 0 5kHz5-g;i^#c7)W^t,T-g;^UL, 98 d 

^#gT'«>*. ^JSI^<05fe'S*><c>^^*-^«.W#<t^{c«2 

2.0 5kHz$-^S;i|,^^5:-ir^T-^^•i)^Ci>Ki5t,•r. nf 

xa*). mm^mmi,znt>i}^i^mi)^$i&t^x.(^tL 
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■y^'Uy'Jlil 0 OdB-J-Ji;?. 1 30d BlzWlhhcOi)^ 

[ 0 0 0 3 ] -e«r T'. l^?:^^fr*tt%^T. ^l^tHSii* 

1 9 9 5:^2^-^^! 0 0— 1 0 imzfh^iX^iio 
{C. 1 6h'xbT-^'<7)LSBS:fflV\ C£0b'-yh{C2 

2.0 5kHzJ.Xh«7)^5^g-^'rff?g^ADPCMSrffll-'Tie 

1 5kHz~2 2 . 0 5kHzJ:ilH,i-^i?, K.'SJiiO 
[0004] 

3 ^^ifi!cT1i . 1 \,zis\^X<,m^^mtJ5.< ^^hR 

P=1gSA^'J> 0 , tfz^ l5^2l,Zii\^X(,mW^W^<r)l5 
kHz— 2 0 kHzT-r -f -:^ S -y ^ V >' L < ffiTt" 1. 1 

[ 0 0 0 5 J ^%mf.t±Mcomm-^%m^^h<r>x\ /s 

[0006] 

oy'a-txcr,mmcr)^^pjf^<oiiimmw(.HHz)^i}Hfx 

X X-)im^\,z^m.-th XoizL. fl-f-8#l4, ^^it^fi 

m±-thiioi,zi.tz. 

1 0 0 0 7 ] * , w#B$tc ijmim.m.=Hm<r>^:h s- 

[0008] 



m.'f-mzx hnmm^mt^m.^mzk hm^mzx 
"9 . m^miz x^x Aisbt^t^t>i^m.^itmm(^ 

^^^^^<:o±^^l,zj:'yX^it^ithimf}^$>h. m 
i.{fA:']^T^<0/jN§V^i^tc;(42 4 b' y hT-ffl*KfiT 

2 3 h' -y h- . 2 2 f y h i: L , . All^?^*^'®::'v<7)*i^« 
^t>ffl< 1 5fc'-y hTfi^^'fC-ra J: 3lCT-# f'Sri? 
*> 1 4 6 d BcOrJ^'f 5 y ^ U > i/<7)[*l . ^mt<ni^r> 

m^s/'nit>.iX1^Vi^cn>±^^^,zX'^X9 2ABiph 

1 4 6 d B ^■r'S:-rb$-ti-4>ixl>. ^coS^-ftP^HSrifM 
ffl^^'^fet. ffiv^S^-fbtfOA;'3w^<7)^JST'*.->Tt.. iS 
[ 0 0 0 9 ] i /S. Hfi^-fLfi-^WIt^-ISS^^-fttiiCj: 

i>iim.w^\^k.m.m.^\m^,zxh'mmzk'f) . m^<r) 

i^-fbJ4#w^# $ ^ J: ^ X S^-fk § ^ f^ffl 

mil,iX:f}m-^<r>^b^\,^m^l,z{i2 4 h'-y hf 
*ffl*Kfi^^bL. A:'7<i#^.S<7)tMjDlci:i,^-5Tt^^ 
l,zm< 2 3 b'-y h . 2 2 b'-y N i: A:^<i-^3SSA^^ 
:*:«0^^«gtffl< 1 5 b'-y hX'S.^it-th J: 3 fcT'l' 
•r=5r;b*>14 6dBfioy^-:>-$ y^'U->i^'cOrt. ^ 
BtS/NJ:H4A:*<i-f-^m=J:-3t 9 2 dB*>f> 14 6 
dBiT-S^^t$-tirA>fLl>. JKS^JI^-fbilWSrilSaKfllKS- 
:rt-LTA:t(<i-^{c-^fiR-r&c:iT;^^^ ^y^S!^5•^T3 
f^ffl*^'^ t , fflt ^S^-fb«OA:^fi-^5$Jg<7)^isST-S) -5 X 

[0010] S/vi, ±ieL^c^^^^fi-^i: LT^ftLT 
ffii-T-fb-r c: t {c J: 0 s ^l-^tO/J^S viJi-^tcti 2 4 b' 
•y hT'*B*K«^bL, A:'3(i-^»JgOtiSDti: 
T#^tCffl<2 3by h. 22b-yhtL., X:hm^m 

mii^M:k(0^-^imi>m.< i sb-y h-ci^-fbt/ifi 
■t=5^*>*>14 6dB<0:^'^-^S-y^'^>'v^t7)rt, p 

5#S/NJ:b«A:^li^?$;^t::J:r>T 92dB7:)^t>146 

d Btx'^it^ittim^ff^mf-im^iimmmiYL 
xx:bm'^iz'^^'thztx'x-<.i' ^•y^s^^5•^T-^Jt^l 

■^^rfl^^b-r^ftffl*^'^ t . ^i^'^S^'^b<7)A:'l«-^^K 
1gkkX'thi><r>X'hh. 

[ 0 0 1 1 ] tf^, ^^mzijvt^m.^\iifi-hmhti. 
^^=^--s'm^tLx'(^mx'^h. itc. immz. a 
T^(0ju-yt::t-ryi,z-t?):itx\ ^^mfiFizm 
^^<7)wmmf^imt^mx'^mz-r^z t **-c-# h , 

1001 2] 

fiSL=^*^''^iftH;?Srff 3 . HI li^^mcom 1 <75|©5S^(c 

1 0«jDS:tl, 1 2 0«^^-«ST^tSI, 1 3 Oliffifi 
^^ibS. 14 0{4«^||, 1 5 0«JfSIII¥S, 16 0(4 
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^3)#§^1 6 0. 2 2 0(i7-'i^'^yU:7^;U^, 2 3 0«D 

(C«^ - HSfJiaifi^ 2 0 4 tc J: 0 ^3J#§5 1 6 0 ^©JIS L 
T . l^-^g^kfS 1 2 OtDSi^Jil-^S-iSS^'fbS 1 3 

[00 13] X-nm^\ 0 1 J:0A:'3-r.5A:'3<i^X 
( C: C T'(i-9-yr U y^/Wi^W.^ l 9 2 kHz , igt^S: 
2 4h-y LTV^^) ^Jd»I|1 1 0^iitT^^-« 

a^-/b5§i 2 0t«*&'tl.. ao^#si 1 o<r)i^r>-Ji<r> 
§QT-*>i.. ^N-^ST-fk?? 1 2 0{iA:;b$iiS 2 4 b' 

•y h<7)<i-^^ 1 6 h' y hff)m■^^'.zs.m•th. mmto-nm 

tB:^)3iB^ 1 0 2A^^im:?]fi-^wi t LTt±i:>jLTiElf^ 
SMEili-tl>i:t ttc, 6 0&:)>LTi£S^-(l: 

H 1 3 0 (cA:^-t ^ . jSa^-fkSS 1 3 0 m^-MM.'f-it 
^12 Ocoff^1#'ffii«i£ttttt=5:-SJ: otcLTiifi^ 

•ft 1 2 4 t' y h(o<i-f-ic#:S-r •& . ^^-^a^^'fkn i 2 

0 1 mS.=Fim 1 3 0 1 i D HS^ ^k L ?t ll*^-f tfi# 
Y 1 (iJdj^gi 1 4 0 tA:b-r -1. . Mm§§ 1 4 otisa^ 
■fk<7)A:'jfi-^i:S4^-(bO!l!:;']fi-^i:c73ll<i-^-t^i:>*> 

Hi(z)&wr*fi^iis]ffsi 5 ox'mmkiiXr/t.i-zi,m 

ffi1t14tOS3^5rlTl.^»ff 1 1 O/s-iliJl-r^. ffJI^k 
Y1=X+ (1-Hl (z) ) *Q 

t^O , HS^-fbfi-^Y 1 t.iX:Mt^xcr>^^hm.^it 
m'SCK^B.mm'&i H 1 (z) T'iliil Ltz^-!>f(r>JlQ t^j:h. L 

itf^l2 0X'l±mLfzi 6b- -y h<r)igmm:h^i 0 

2*^f>ai^j<i-^w 1 1 t-C*:;']-r'l.. 

C 0 0 1 4 ] ^-^m^^ 1 tifejM^Ms c ^TlSitS^JK 

3eT-fX25'<o»#jx;^iis {m^^tt) 'vai:»jL, left 

y ^--^ -v h^BfSLLXM^^tftr ^ :x9cr,m:^ 
^•f) i.zimth, zcr>MW^^±^^ im-^^-f) X' 
S^Lfl^-^SrlXOaj-r. i^T', WS^^-fktt-^Y 1 

s-ti!:^fi-^w 1 ^m-^xm-tt . 

Y 1 = W1 * p-i 

<i-§-W 1 SriSJI^'ftSs 1 3 0 T'iaS^-fkf * i: Wfi^-fk 

m^Y \m%hticox\ zixtmmi7)Xfim^vi2i^ 
M.'Hm 1 3 0 x-mm.TVct x-mm^-itm^ y 2 

[00 1 53 ztnzm-:)^-^xm^B^comifim.Bm-h. 

fS-tB#(c{i^- h'SiJMfi-^ 2 0 4 J: 0 ^§gg 1 6 0 S- 
mmLX, A^J4S^2 0 l*»<i>A:^$iX*a^A:^<i# 
W 2 SriEft^-^kS 1 3 0'\tt*&-f-& J: ^ <i-^igK?r« 0 



§x.-l>. A:'3fi-^W2WA^JJffi^2 0 l*-^>A:^U5£fi 
^-fkfs 2 10 S . 1 6 b' y h cOA:*)m-fW 2 

i£s^^ftS2 1 ox'^^-m&^t^i2o<7)s.mmtt 

•fkfi^Y 2 lC#:^-r^ . J:c02 4 b'-y hcojSfi^k^-f- 
Y2{i^?-^^j=tott-I.SS^k(l-^Yi(^fflS-tl,, -t 

ifQ5:^tf<i-^i:^.g>, 19 2kHz, 2 4 b'-y heOjti 
^■fkfi^Y 2l,±7''>'^fUy ^il^^ 2 2 OlCfcV^T 2fg3l- 
WN'-- ff>-T'J>^'%aS-^T>'\ 3 84 kHz, 2 4b'y 
h com^iZ^m t T D A 3 W N'- 2 3 0 A:'3-t . 

DA3yA-^'2 3 o*^c:^o^i^$•r-^o^?'^i-^(c3l^Jt 

iX^^X'u-J-ixy ^)l':^24 0l,ZJ:')XVi'OMLm 
S-^^LTJiJ:^3Si^2 0 3*>^)T-t-o^fi-^tfl:f]At L 
T tB::^)^ ■!> . y-'>':S'/Uy '{)\^^2 20t y 
■S'2A0t i^i:>-^tfzm-^^^'\SiXi''i hm'mx'h 
^ 9 6 k HzW±Olt^^ i: t" t <7)-fS>ixH'^ < , t 
fz. T£/:?yU7 -f /U:? 2 2 0 V^-f, j£fi^^k<i-^Y 
2 S- D A 3 2 3 0 iCfeH-ktiSSf D/A^^f -6 

9 6 kHzIilicOfiK^^^-mnStjgBlT-r-l. tcOT'Si^C: 

[0016] liLhcoJ: o\,Z±W^m^S.Ltzmmm^Zti\.^ 

X . m.^fim^commmz-o^^x if l < m.m-th . m.^ 
(,zj:^mmts.^im=^cr)mi». mz. azmujcj:^ 

4^=-<kSS^<7)ig^X^^h;U®|fflU.cov>T^'K.&. fjf 

^^mizA^fi^t, i^-rB^-McoAi^WMt ^ 0 , 1 6 b' -y 

ztnziciLmmmxum^'ii&mi,z x ^ -c aj^p^h-t^^ 
*>fi^-fk5ii^coA^$^S^;c-g.:^5<:^fflv%&. Bfi^-fk 

g^Y 1 {i^f-:^s^^-fkti 1 2 0 c i mmm^mtm 

S.'f-im 1 3 0 i I. m^miz J: 0 fi-^co:^; # ? ^ 

t Lit^ ^ , m-^mmzj: -^xAif^mmc^jz^^ srs^ 

i., Ztl{,zmtXS.^^m^(^:k^^t:^x.XK^6. A 

:^^I•v^o/^$v^ii•^^^^±2 4 hT-iffl«Ka^^kL, 
A7im^^&<omMi,zti^^^xm'<^izm< 2 3 t-y 

h , 2 2 b'-y h t A:'j(l#^)g*>'e:*:«0J^-g-{4gt, 
ffl < 1 5 b- y b T-fi^-fk-r I) i d fc L /^c. ^ cO/i46fi^ 
fkSS^^A^Jfi^SSiSAS/hOB^^/ht^O 2 4 b' y 
Sf5r;fo*.l 46dB<50P8?fS/'NJti::/^-^S v^U 
yj-bmhix^ . A:'Jfi-^?S-K*^';'c^ 1 5 b'-y 

h!^S-t^ri?*)9 2d BCOSB^S/Nitt^i:^. 146 

dB<^)^'f-^s>y^'^^'>'-<!Ol*I. ^^s/NmiA:^® 

■^3SSCJ:-5-r 9 2 d B*^<i, 14 6 d B^TSMk-tSC: 

[00171 l33{4IIMOTlCiii{ti.^N-««^-(k« 1 2 
0 fciSi^-fkS 1 3 0 S:ffl;^^-&i5-»i:7t^-^coms/'N 
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:^ hm'^^Th^ 9 6kHz tTcom^mmx'CT^m^n 

[0018] iff -9 hts:hWm^<nlJ$LX:?h'^mm 
b' V b T 0 mc:OTfix - 9\^0h X'^SL^iXh L \l 

i\)^x%hm^'f-9\y 1 ^Ti«fig-ri»Mb'^y hc^^EEis 

Oc7)^>'U>':?^';?.^LO. fjieJEi^3S^T^:^ Q 1 ^7)^ 

LI = i n t (LO/n) 
F1=L0 mod n 

[0019] ^fz. \ 3 0^0}£S^'(Wi^>' 

l/>:?':xi/nE^7a-'r V:^"^?-^c7)il^}^?rfT-5 

1 J: t/'m^- 9X)\\zi.->X ^ WM'T- 9 i 
htiz. fjieQ1^0^yuy^-X5:nfgtCff;^L. BUlB 
C IcofilCiet^^c-^^cOjlj^T-r^'^f+JPL. Q0(Om 

mtmwLf-^Di^HMLx. jI^t-^qo, 

e -y h T 0 *3 J: t/f^^x - D 0 ^ i^^J^ |±5 L T f*:Rx - 
[00 2 0] fzfSL. mii^m'f-:^QOcr)yyuy^^ 

LO = L 1 * n + F 1 

DO-Dl 

[002 1 ] a±coyyuyi^':^iynKmy^-'r^ 

V^Tti. -2864 2 l-§-<^^, 4$^¥5 - 1 

8 3 4 4 5^^j^mi5XX/nm^5 - 2 8 4 0 3 9^^$fi 



1 (omtmnzmm ttz ^ y v^?'';^ 1 /2Kmy o-x 

^ >'^1?^t7)^^S:^-t«t;t:iarS) 0 . 04 ( b ) tilS 
(24h''y h) ^^>^l/V^'::< l/2E^>'o- 
^^ y^-'^^-^ ( 1 6 f-y h ) ^zmmth^^^m^mm 

[0022] JE^3i^x~^Q 1 (i3^^T-^QOc7)^ 
V U y^';^ L 0 ^ 2 T-m^ LT Sm-ft Lfz^y\y y^y. 
Ll<7)J^$Sr^r'r-g>3SMx-^T'J>l>. -r^ri^^. 

Ll = i n t (LO/2) 
Fl^LO mod 2 

xhh. 

[0023] WMyzv hT 1 1 <nv 

y^yv-~9^hK%.'c:-;Yxtyh. ffiffif^J^r-^c 
ni:EffifJ^Fl^a^^fgL/::i.^^T*>^o ^z::. is 
Wf- D 1 ^iT-'- D 0 cO±iacOgB^^x- 9 X'h ^ . 

^vi/^^^*;:^ 1 /2m.my^—'r ^ y^i^^it. Sttt' 

[00 24] WF. 1114 (b) izm-:s^^xyy\yyi:^^y^ 
i.oi)^ ro J ^v^L f 24 J com-^iz-^^^xmm-t^. 

L0 = 0<7)B*. LI, F Iti, 
LI = i n t (0/2 ) -0 
F1=0 mod 2 =0 
X'h^. 

[00 2 5] "yyuy 9^X1.1:^^ TQj TJ)>l,OTSi^ 

S>^. X-^D0Ci:2 4b'vhT\ ^<7)FM<7)±fi!r i 3 b' 
TABCDEFGHIJKLMj T^^^'lS^x-r^^ D 1 

xh^. yy\yy^y^i/2smy^-'r^yi/^^^^t 

flittb'^yhP, ^lEb'-yhTl. JIffim7'-^Cl*3 
J: ?>*fS^-r- ^ D 1 ^ ^ t T . r p 1 1 a B 
CDEFGHIJKLMj X'hh. 
10 0 2 6} mkhzLX\:XT^^^h. L0 = 1<;0»$. 
L 1 = i n t ( 1/2 ) == 0 
Fl-1 mod 2 =1 

X 0 . smmm.r-9 q i \i±m< . E«if j^t-^c i 

ro J X'h^. 7-'-5^D0^±{il Sb'y h TABC 
DEFGH I JKLMj iy^WM^-l9 ^ IXhh . ^y 

uy^xi /2Smyr3-^ ^ y^^^m^t rpi oab 

CDEFGHl JKLMj X^hh. 
[002 7 ] L0 = 2(J0B#. 
LI = i n t ( 2/2 ) = 1 
Fl=2 mod 2 =0 

J: D . x-:^ Q r 0 J rS> 0 . E^f J^t'-:?' 
C Ui r Ij Xhh. ^-9D0(r>±.m 2b'-y h Ta 
BCDEFGH I JKLj ^^tEifcr-rJ^DlT'*^. ^ 
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ABCDEFGHIJKLj X'h^. 
[00 28] L0 = 3C0^. 

LI = i n t (3X2) - 1 
Fl=3 mod 2 =1 

J: 0 . jiMr-^Q Hi 0 J T-A 0 . Smm^f-if^ 
C Hi r 0 J Vh^. ■r-i^DO<:o±iil 2 b' y h 
BCDEFGH I JKLj D IThh o V 

yVV^X\/'lWmyr:i-'f<V^^^\.t rpo 1 0 
ABCDEFGHIJKLj Xhh. 

[0029] -tfz^ L0= 1 i<rm^ 

L 1 = i n t (1 1/2 ) =8 

Fl=17 mod 2 =1 

ct 0 . jIMt-^ Q 1 0 0 0 0 0 0 0 0 j T'^^ 0 . 
JIJS*)^T-^C Hi ro J X'hh. x-^D0c?)±ia 

[0030]fi!oT. ^>'U>'^';^l/2jE^7c?-r 
>f y:/^?^Ci '■POOOOOOOOIOABCDEJT' 
hh. t.fz. L0= 1 8'-2 4c?5B#CiJ±^f*J^X'-:^C* 

LI = i n t (1 8/2) =9 

iO. ii^f^-^QHi roooOOOOOj hL. t 
-:^D0£7)±^^5t■'*y h TaBCDEj ^W^'f—^iy 

Hc-r^. 

[003 1 ]fig-^T. ^>'l->'^\Xl/2JEffl:7o-7^ 
^ y^'Vr-^-U rpQOOGOGOOOlABCDEj ^ 

)yyy:^l/2Kmy\:i-'r >:yy^^^ ( 1 6t^y h) 

[0032] w^(^m\m. sm'r-^t^^m^^:-/ v 



hhKmm^'r-^o 1 ( 1 t'y h) hMiSx-^D 1 

E^fJ^x-^C 1 ^RSKLTtrJBEifflftJ^F l ^ 
7CT-^oa^x-:^QOco^yu 

y^J^'^LOii. 

L0 = 2 * L 1 +F 1 

[0033] ilJ^x-:^Q Oti^ yvy^T^ L 0(7);^^ 
c7) roj $-3gfeTtg7C-r^. mm.f-^QiQcnmzWM. 

>Bittt'-y hP^$t9l(cfWT7tT-:^^-r>2.jJ?\ ^ 

(n^^m^^^^ ^izw-ztsi^^^^tmnf-^ D 1 coTfiic 
ia^fi^3tTT^?-^s$:wo(c-r'S>o «rco^»ct¥-^ 

[0 034 ] ^J;t(i:\ L 1 = 0:^>oF 1 = Oc7)B#^ 
L0 = 2* 0 + 0 = 0 

rj)-i>;^-^?>. 3IMT-:^Q0(i^<. (S^r-^DHi 
1 3b'vhT' '"ABCDEFGH IJKLMj 

7tix-:^ti. ^tib'-yhP, ^KbyhTO 
i3j:I/<S8!CT-:^D 1 ^^4>^T. ^piaBCDEF 
GHIJKLM*******ij:* J ,h^l)c ^io. 
:^B$c7):t7-b V Ym.^^m^Hz-^ hfz^ r + * * . . 
• J tiSI^ffl I" 0 1 1 . • . J ^jf^cti >" 1 0 0 • • - J 
^^Xh. 

[003 5] ClcOi^tcLT. ^>'1/>'^^X1/2EE^ 
yxi-^^ y^^n-^ ( 1 ee-y h ) (24 

b^yh) ^wWim^tLx'^Ririt^rTo . i:j±tmm 
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[00 38] ttz. DSP{Cj:*ge(;^^^x-7-;l^ 
^(c)S-r.?.J:3tii:*^7t*SSS- («2) feJ:t^' 
3 ) (C.T^-r. 
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[004 13 ( ^ 2 ) m^-mm^^t(o^mmTh 

\^^i^^Vhh. Wc^O^^-^ftT^n 6^mti>m'^i^ 1 6 
XcOl?^;R;0-^^-ri)±i'^(iTSi3" O" ^ 

}f A-r !> . ( * 3 ) \mm.=f-'{tt^j:iy'h^&^itco^m 
mTh o T . yvitmrnvr^. Y 1 ^iSM^'ftcoffi:^^?-^ 

■r^i^-^SM^-fkff -^Y IThh. Y 1 COW#:R;0^' 2 4 
i:mx. 2 4 Y 1 cOi^'^'^^^^^'t^^m 

^i±Tmz" 0, 1. 1. 1. . tfzir' 1. 

0. 0. 0. • • • " ^#A-ri>, 

[004 2] zzx\ mM^mx:^tLx. yyuy 

m^h. Xtiiy'<^Mm^X^mmX'^hm:kcr>]E^^co 

mm^rmm ( o d b ) (c-r ^ • siSi^^io f p 1 1 1 1 

[004 3] A:;^i^^;UO d d BcoSKffl 

(i> E^W-^T- rpi ABC • • J (^1) 

^^by ^ X(i lt'vh^O-6dB^LT-90dB(C 
^r^. 8!oT. A^J^"<^^0dB55:v^L-6dB^o^^S 
T'SB§S/Nit(i9 0dB^rV^L84 d B^^Sr-S), A^J 
U-A^^p-GdB^g^L- 1 8 d Bi7)|EH't:-(i:II^??^T- 
rpOlABC- • • J ^fcii rpoo 1 ABC • • 

1 6 t' y h X- :^ cOft^^ b y X{i - 9 6 d B T'J> -g, CO 
T\ K^S/NJ:b(i9 0dB=5rV^L78dBi:^r-|». 
[0 044] A:^!/^/^- 1 8dB^V^L-3 0d BcO 

mmTimmn^v ^poooiabc - • j ttzii 

rpoOOOl ABC • ■ ■ J ^^0. (^DiO^h 



Xl>±- 1 0 2 6BXh^^X\ ^B#S/Nib{i84 d 
B^l^L7 2dB^^^. tJlTlHl^^iC. -1 44dB^ 

x(r>x:fiu^}ummTm^sxNit?:^i!b^ . 

[0045] milXh^imLf^msliyyuyi^^'X 1 

^(^m^sxNtt^m^m^mx-h^ . mmcowMizx 

1 8 d Bi^^C^ - 1 4 4 d BcO/SiEffl 
izhtz 0 f^ffl-r ^ ^ t m-^-h-^h . Xti OdB:^^^ 
- 6 d B(/)mmX'mmSXl^\:t^^^it'tt:f)K m^6d 
B<7)^MbT*)0. =5ri59 0 dB5rV%L84 d BO^^S 

/Nj:fc^^r-ri>. 

[0046] ^^b\ a±mmLfzmmmv^i. yyuy 
1 / nE«svQ-7" >f y^ip^m:m\mUif'^i±in 

Oj^L2mi^'^-tLt:^K 2' Sayy'V-><y^vn-^ 

^mz^mi'ht>tfz{m^<r>mmm^^m,^^tz 

nX\ ^<^miiZmmT^^. ttz. n(i: r2j co±§^ 
fzWz-:>\.^xmmLrz^\ n(i r 2tJl±j c7)SifcT$):fl 

l^Miz. T'-^^yl^^^x-r^Sli^SrtTdDSP (xi^' 

[0047] ZcoXdiz. 'Krf-'^(r>yy\yy9'::^i)^jh 
L. yy\^y^:xif:k%<ts:hk.\L-jVm:mT^XX 

l^y:^:^izjl>tX^it^h. Ztihcor^mizX^. ai:rt 



(9) 



?*S¥9-2 3 1 6 2 



[ 0 0 4 8 ] syNitcoxmc^mmmii 9 o d b 
Nttt LT 1 2 0 d Bmma±i:mu^hztm-mt 



5}X(Dij<7)^m^^fzcox\ mmmt (o}X) com^izit 
^2 0 k H z tTco-^m^miz}6i^:^mmsyNitRx/ 

f ^ y ^ Uyiyli^ 2 8 d B CO^Wtm^ Z t 
^fz. 1 0 k Hz ^ T<^^^mmmTl± 5 S d BCO^m 

t-T^h. (m4) iz^y-rvyi/'mmmi 9 2kHz{c 

t0050] 
[^4] 



f s 

[kHz] 


bit 




D C-SKS»tta T<DR« S /NJt CdB) 


m'AWi [kHz] 
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192 
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s 
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133 


124 
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192 
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139 


126 


115 
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99 


93 


87 


192 


18 
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1T4 


141 


121 


t08 


9T 


88 


8t 


75 
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192 
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I5« 


123 


103 


90 


T9 


TO 


63 


ST 


51 



[005 1 ] tfc. msli {m4 ) <7^n^i:m^Lfzh 
<^T*^. (^4 ) :hj:z/m5izi3\.^xmmit 
^x-^f yy^^LmMmAE^j:LcommsyNmmx' 
h h . mtmmt 5 <X(^iim^^ h 1 (z) ^my^-^tztK & 
m^m H 1 (z) izm<X(o i> . «g v ^imm^m^ t ^ 

^Xo^j:i>coim^^XhM\^^'^Mm%^tlh. ZcoXo 
izA^^m^zi:->xm^im=^<:om^m:^^::^ hJUi:m 

hibxi3m'^^mt^:k^\.-^mi^zm±(^%^?:^m^h. 

^mt A n^m^zxhEFf-itw^^^^ v>v(r>mi^vFm 

(Drnm^-om'^mtc^m'^mizx ^rnxmn^^m-th 

ij<^Xhh. ZCT^XolZAl.mMiZX-^^X&'f-immCO 

[ 0 0 5 2 ] st^c. mmmm.^<^^coi^^^tii:^< 

'^ts'^mcr>M^izi±—mz^cou^MM^^\^cr>X' 1 4 

4 d B . 2 4 h'^y hmmx&mv^ . mmsyNkti^^+ 
^ iz . ft-^ ^ m^±^ V miziim^-im^t^ 
my^ xyaTco±^t^h(ox\ Am(osm (am 

coo 53] tfz. w-^^ic. nm=irim\zx-)}^hm 



^itLxX:Mt^\Z'^f^L^^'^:h^nhtnmz. m 

\Z^f\J,lZ<^^'fyi^^^z::^^m'^t LTWJftiCvSfflT' 

— ^23 0^XUx^—J^:^y^)V:$^2A0^iYLXTi' 
^ym^A\z^mLXlti:h^nh iio^zLX 

[0054 ] t.fz. m^mz^ A 
yy\z^hztx\ ^^mmzm^i^^cr^mmv^i:m 
mmx^mz^hztt^x-^'t. m2\t^^fzib\zy- 
h ^i^fz^wm^ 2 (r^mmm^^^^yu ^ i:^mxh 
m^ii ok-iy-hX'h^x:h^'f-2 0At^CyX^ 
^fi^=^- ¥%mm^izi:^xm^mz{tt^ z^coyi^ 
-y^^^-yyizLm^m" 0" mn^iA 
0 {zx:h^tthMmFf-im^y 1 1^'' 0 - t ^ dm^s 
1 4 o</y^-:hmm^i 1 otnt\z^^h. ^R=f-im 

^Yit<" 0" ^tci:>^-^y^-mxhh<7:fX\ ^i/Vf 

F ^^^^^-^ic^;!?-'^ < ^mztf:h Wmt^&i, 

:^^m(7)m2comtmm±mnsii 4 o<r>mi,zy 
~ M 7 0 ^mffztfK )i'-y^::^-yy\z'th^^ y 
hxhtiith:ZThi:<. tfz. 1 a±<ommmpJixh 
-ox h^mms^^izx h V yymmcomm^^^^h 

[ 0 0 5 5 ] ^/L-. 0 1 hz^^^W\mmmx:r,yy r 

i^::^^^^. 'mm^m^Lxv^mtLxi>S:\.\ zcom 
-f) ^i^Lxtm^i 1 Q^K^L. ^t^^fitz'^mm 

^hth icx yyr i^>^co:t y/:^yi:7r^^:x:yy r 

:^mm^^-^xa- K t Lxvi^m,^mm i o o*>4> 



(10) 



2 10, 'f'J^)\^y ^}V^2 20. DAaw<-:5'2 3 

y^^zx -^x^^^(r)^±^ti xy^jv^-^mvxf^zm 
hz.tf)^x^h. 1^(1. mmmy^^-:^\t~mzmx':h 

[0 0 56] Kc^. m'mmm 5 ocog^^ragscHKz) 

ttx ^mmmizir. L/c ^ot^ < ^ ^v^c: ^ iiS 3 
J:^t^l>cO$-fflt^TC>^V^. -t^^rU^^i^'jfliS^l 9 2 
ym&WA 8 kHz J: »)^{tfi(f |5l:^ic^&«c?>f#^5>^l^ t> 
^''n'^mHzi^'-^i^^y::^uyi^^t}K:ki-^^^-mm^ 

^xtmm(^^^:^m^tii>i,(DTh^. ttz. w-^s 
^mm<^x:h. ai^)f 'y hsc{i2 4. 1 et Ltz^^zti 
izm^'t^t<^x^ii^\.^. 

feiS LT :t :7 ^ 0 IS J: 9 LT t» R 

2 OkHzS-^i;c€>«*^c7)/t^l/A;;i,{^^^(5^'^^<:^ 

■^Xl^Ti-u^'m^X'hXK. Z<7)i%^l,zm\]%^ll 

0, mnni4o. im\B\s%i soTi-^i^izRthz 
txmmcr>i^m^^im^i>. 

[0058] 

mm(^^m] a±(^^tzXd(.z:^^B^it. i^-mm^ 
n^^m-r^mmm^^ift-Lxx^mmz^i&^hXd 

T^^R^itLfzm^^W±^hXdlzmm.Lfzfzib. w 

MiHm^i^^^-mm'r'it^izxhnmm^mtmm^ 
itmzx^m^mizj: o . m-^^mzx -oxAi^^mm-t 

f>i'XtitE^<^A^^ V ^f&^lzli 2 4 b' h T'»K fi^-fb 
L. XtitE-^r^mcOmmiZt t^:-:>Tt^^{Cffl< 2 3b 

vh. 2 2 b y h i: L> A:/l<t-^?SJK;!?^*^:^^ii^iig 
Cffl< 1 ^^z'^yhVR^-it^hXolZT^h. -r^i^^ 

A:^<t-^?$jSiC J: -oT 9 2 d B;b-^i> 1 4 6 d B ^T'^^L 



^^^s.^it<^K't}m^^comMX'h -oxh. '^M^^ 

[0059] ) ^-v^^-yU^^TtO 1 6b'y M 9 2 
kHzc7){£b y Mx-hT\ 1 4 6 d BKUk^S:^^^ 

y9Vy'Jt±^^X VmmdL 9 6k HzcOiz^^l^<7)S^f 

mb^h^(Dm^tim<^j:^ . 20kHz3{)>^96kHz 
<7)4 4. 1 kHz 1 6by h^0Rgi^ix/::|f±S^;(?-^jm 

[0060] (n) f-vV^;PS>/v!9 1 6bvM 92 
k Hzc7)« b'y Mx-hT\ 20kHz^ rc7)"5rSg^l^rt 
123dB'-177d B ^TiC& 

%X^%h. 

[006 1 ] (n) ■^m^mu^)i'^<+^iz:k^\miz 

It. mmmy^ xynT^^^cou^juzmtxmM't^ 

smmz±f&^tih. 

-mzmmmco&xmxiK^t^i&miziit'^^x i o 

- 2 0 d B fSV ^fzisbmmm(OM±lti:f3it l O - 2 O d b 
m^ztil)mtL\^tK :x^yyriy7./r'^:t,yyri^ 

yA^mz X r> mmmco y-^xyxo Tco±n ^m^tt 

t izmmmcOM:kititi ^10-'20dB{K<jfp;t^^i: 

-^^X"^ ^cox\ mtify^-^-^—y ^ -i^^izT-mMiz^m 

[0062] (^) n'^mizi.^^m^Bitim^^ti. 
tx\ ^^wmzMhrn^co^mmi^trm^mT^mz 

[01] 1 i7)l|jffe^JJci3(tl>^?-^tI-^^MSr 

^■^yn >y 711 

[02] ^^^mm2<7^m&m\zi6\ih^m%^mm.^ 
[04] {a,) \tyy\^y^y.i/2Kmy^-7-^y 



(11) 



1#li¥9-23 1 62 



( b ) ( 2 4 f y h ) ^^yuy^^X 1/2 13 0 

ff^7 O-T -f >^^f?^ ( 1 6 t' y h ) {CjEi^-r-l)??-^ 14 0 

^mmm^hfcuficoimm 1 5 0 

105 ] mmtmizi6if^i!if^m^iMm<7)t'-y hmt& 1 6 0 

^!t#1tHl(z)iO<Jc^i:l»B$S/NJt«O03^S-^-f-#ttB 170 

C^^^cOliiB^l 2 2 0 

100 ^?#fS-^^ll 2 30 

1 1 0 HmSs 2 4 0 
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[<»] -i-yyv >•^^5S8R : j 9 2 kBj 
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